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(57)  Asystemincluding an associative memory (402,
1528) and an input device (414) configured to receive a
first query (102) or comparison request (416). The asso-
ciative memory (402, 1528) is configured to: responsive
to receiving the first query (102) or comparison request
(416), locate an entity value (418) having an attribute
value (420) matching a term (422) of the first query (102)
or comparison request (416); responsive to locating the
entity value (418), return afirst list of results (424) includ-
ing the entity value (418); add, as a required search term
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(422), at least one of first results from the first list to a
second query (102) or comparison request, the second
query (102) or comparison request further including all
terms of the first query (102) or comparisonrequest (416);
perform the second query (102) or comparison request
and, as a result, return a second list of resource refer-
ences (428); use the second list to retrieve source data
(430); combine the entity value (418) with the source data
(430) to form a combination (432); and return the com-
bination (432).
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Description
BACKGROUND INFORMATION
1. Field:

[0001] The present disclosure relates generally to as-
sociative memories and, in particular, a system and
method for identifying contextual results within associa-
tive memories.

2. Background:

[0002] An associative memory is a memory organiza-
tion in which the memory is accessed by content, rather
than by an explicit address, as with traditional databases.
Additionally, reference clues may be continually associ-
ated with memory contents until a desirable match is
found. Thus, an associative memory may be both a data
storage structure and software allowing the data to be
accessed by content. An associative memory is more
formally defined below. As used throughout this docu-
ment, the term "query" includes a query, a comparison
request, both of these, and multiple ones of these.
[0003] In general, associative memories formulate re-
sults to a query by matching attribute values of similar
entities. In order to be counted, results will contain an
attribute value that directly matches one or more of the
terms contained within a query. Nevertheless, the results
still can be out of context with regard to the user’s original
intent. When results are out of context with regard to the
user’s original intent, information not of interest to the
user may be returned, possibly along with information
that is of interest to the user.

SUMMARY

[0004] The illustrative embodiments provide for a sys-
tem. The system includes an associative memory com-
prising a plurality of data and a plurality of associations
among the plurality of data. The plurality of data is col-
lected into associated groups. The associative memory
is configured to be queried based on at least indirect re-
lationships among the plurality of data. The system also
includes an input device, in communication with the as-
sociative memory, configured to receive a first query or
comparison request. The associative memory is config-
ured to, responsive to receiving the first query or com-
parison request, locate an entity value having an attribute
value matching a term of the first query or comparison
request. The associative memory is also configured to,
responsive to locating the entity value, return a first list
of results including the entity value. The associative
memory is also configured to add, as a required search
term, at least one of the first results from the first list to
a second query or comparison request, the second query
or comparison request further including all terms of the
first query or comparison request. The associative mem-
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ory is also configured to perform the second query or
comparison request and, as a result, return a second list
of resource references. The associative memory is also
configured to use the second list to retrieve source data.
The associative memory is also configured to combine
the entity value with the source data to form a combina-
tion. The associative memory is also configured to return
the combination.

[0005] The illustrative embodiments also provide for a
method implemented using an associative memory com-
prising a plurality of data and a plurality of associations
among the plurality of data, wherein the plurality of data
is collected into associated groups, wherein the associ-
ative memory is configured to be queried based on at
least indirect relationships among the plurality of data.
The method includes receiving a first query or compari-
son request. The method also includes, responsive to
receiving the first query or comparison request, locating
an entity value having an attribute value matching a term
of the first query or comparison request. The method also
includes, responsive to locating the entity value, returning
afirstlist of results including the entity value. The method
also includes adding, as a required search term, at least
one of the first results from the first list to a second query
or comparison request, the second query or comparison
request further including all terms of the first query or
comparison request. The method also includes perform-
ing the second query or comparison request and, as a
result, returning a second list of resource references. The
method also includes using the second list to retrieve
source data. The method also includes combining the
entity value with the source data to form a combination.
The method also includes returning the combination.
[0006] The illustrative embodiments also provide for a
data processing system. The data processing system in-
cludes a processor, a bus in communication with the
processor, and a memory in communication with the bus.
The data processing system also includes an associative
memory stored in the memory. The associative memory
includes a plurality of data and a plurality of associations
among the plurality of data. The plurality of data is col-
lected into associated groups. The associative memory
is configured to be queried based on at least indirect re-
lationships among the plurality of data. The memory also
stores computer usable program code. The code in-
cludes computer usable program code for receiving a
first query or comparison request for the associative
memory. The code also includes computer usable pro-
gram code for, responsive to receiving the first query or
comparison request, locating an entity value in the asso-
ciative memory, the entity value having an attribute value
matching a term of the first query or comparison request.
The code also includes computer usable program code
for, responsive to locating the entity value, causing the
associative memory return a first list of results including
the entity value. The code also includes computer usable
program code for adding, as a required search term, at
least one of the first results from the first list to a second
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query or comparison request, the second query or com-
parison request further including all terms of the first que-
ry or comparison request. The code also includes com-
puter usable program code for performing the second
query or comparison request in the associative memory
and, as a result, returning a second list of resource ref-
erences. The code also includes computer usable pro-
gram code for using the second list to retrieve source
data. The code also includes computer usable program
code for combining the entity value with the source data
to form a combination. The code also includes computer
usable program code for returning the combination.
[0007] The features and functions can be achieved in-
dependently in various embodiments of the present dis-
closure or may be combined in yet other embodiments
in which further details can be seen with reference to the
following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The novelfeatures believed characteristic of the
illustrative embodiments are set forth in the appended
claims. The illustrative embodiments, however, as well
as a preferred mode of use, further objectives and fea-
tures thereof, will best be understood by reference to the
following detailed description of an illustrative embodi-
ment of the present disclosure when read in conjunction
with the accompanying drawings, wherein:

Figure 1 is a diagram illustrating a process of deter-
mining whether results of a search or query of an
associative memory are in the same context as orig-
inally intended by a user, in accordance with an il-
lustrative embodiment;

Figure 2 is a diagram illustrating results of a search
or query of an associative memory lacking any con-
text, in accordance with an illustrative embodiment;
Figure 3 is a diagram illustrating results of a search
or query of an associative memory, where the results
are from multiple resources and where multiple en-
tities share the same result, in accordance with an
illustrative embodiment;

Figure 4 is a block diagram illustrating a system for
determining whether results of a search or query of
an associative memory are in the same context as
originally intended by a user, in accordance with an
illustrative embodiment;

Figure 5 is a flowchart illustrating a process for de-
termining whether results of a search or query of an
associative memory are in the same context as orig-
inally intended by a user, in accordance with an il-
lustrative embodiment;

Figure 6 is an illustration of perspectives, entities,
and attributes within an associative memory, in ac-
cordance with an illustrative embodiment;

Figure 7 is an illustration of an associative memory
query, in accordance with an illustrative embodi-
ment;
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Figure 8 is an illustration of a resource in an asso-
ciative memory, in accordance with an illustrative
embodiment;

Figure 9 is an illustration of using query terms in an
associative memory query, in accordance with an
illustrative embodiment;

Figure 10 is an illustration of entities resulting from
an associative memory query, in accordance with an
illustrative embodiment;

Figure 11 is an illustration of re-entering the results
into the original query to perform a second query to
retrieve the resource references in an associative
memory, in accordance with an illustrative embodi-
ment;

Figure 12 is an illustration of using the resource ref-
erences obtained as a result of the second query
described in Figure 11 to retrieve actual data from
original sources, in accordance with an illustrative
embodiment;

Figure 13 is anillustration of matching attribute val-
ues, excluding the required entity, as a result of per-
forming the second query described in Figure 11,
demonstrating the actual context of the results, in
accordance with an illustrative embodiment;
Figure 14 is an overview illustration of a process of
determining whether results of a search or query of
an associative memory are in the same context as
originally intended by a user, in accordance with an
illustrative embodiment; and

Figure 15 is an illustration of a data processing sys-
tem in accordance with an illustrative embodiment.

DETAILED DESCRIPTION

[0009] The illustrative embodiments provide several
useful functions. For example, the illustrative embodi-
ments recognize and take into account that associative
memories may formulate results to a query or compari-
son request by matching attribute values of similar enti-
ties. In order to be counted, a result will contain an at-
tribute value that directly matches one or more of the
terms contained within a query or comparison request.
[0010] Nevertheless, theillustrative embodiments also
recognize and take into account that the results still can
be out of context with regards to the user’s original intent.
For example, suppose the results for a query for "high
ranking lieutenant" matched on lieutenant The user will
not know the context surrounding this match without ac-
tually investigating the original source from where the
match occurred. For example, the matching attribute val-
ue, "lieutenant"”, could have been within a phrase in the
source data such as, "he was not a high ranking lieuten-
ant". The results returned after the query would contain
this source data; however, this result would not meet the
user’s original intent. The illustrative embodiments pro-
vide a mechanism for aiding the user to ensure that the
returned results are in context and thereby reflect the
user’s intent.
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[0011] The illustrative embodiments also recognize
and take into account that, unlike traditional searches
using Internet search engines or perhaps traditional que-
ries of relational databases, animplied association exists
among the results returned by an associative memory.
Therefore, understanding the context of the matching
query terms in relation to each resulting entity may be
considered important. For example, multiple results can
form the same entity.

[0012] Stated differently, the results of a query of an
associative memory may be returned to the user as one
or more entities. Unlike traditional search results, the en-
tities themselves may be ambiguous. For example, an
entity could be a flight from the city of Seattle, Washington
to the city of Dallas, Texas. The attributes of this entity
could be structured or tangible, such as distance or
number of passengers. The attributes of this entity could
also be unstructured or intangible, such as noisy or
bumpy. The attribute values are the terms which need to
equal the query terms in order to be considered a match.
Obtaining the correct context of results such as these,
present many challenges.

[0013] The illustrative embodiments also recognize
and take into account that, because of this dynamic struc-
ture, query terms may have an unclear relationship to
the results. For example, suppose an entity result has
the search terms "Alpha Beta Gamma". Each term could
be in a separate resource, all of which point to the same
entity. Consequently, there could be multiple entity re-
sults for the same entity comprising these terms. On the
other hand, in this example, a single resource itself is
very unlikely to contain all three of these search terms.
When taken in a separate context, there could be some
confusion surrounding each one of these terms. For ex-
ample, consider the case when "Alpha" and "Beta" are
quite common names, but "Gamma" seems to be unique.
There may be confusion in the results with respect to
"Alpha" and "Beta".

[0014] Furthermore, a single resource could contain
multiple associated entities. For example, the resource
"Company A, Company B, and Company C are high tech-
nology companies" contains associations to three enti-
ties; namely, companies A, B, and C. When considering
the resource’s context in the traditional sense, one may
only be concerned with resource itself. However, when
using associative memories, each entity result is usually
taken into consideration as each entity result relates to
the context of the resource. In this case, the context is
the observation that all three entities are high technology
companies.

[0015] The illustrative embodiments also recognize
and take into account that, in terms of context, identifying
the correct resource with its corresponding result may be
important to a user. Because the data may be organized
by associations and not necessarily by categories, as
with traditional searches, an associative memory query’s
results may be more complicated then they appear to be
to some users. The illustrative embodiments provide a
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solution for addressing this complication by providing the
context of a query’s results to a user, and/or by returning
only in-context results to the user.

[0016] As used herein, the term "associative memory"
refers to a plurality of data and a plurality of associations
among the plurality of data. The plurality of data and the
plurality of associations may be stored in a non-transitory
computer readable storage medium. The plurality of data
may be collected into associated groups. The associative
memory may be configured to be queried based on at
least indirect relationships among the plurality of data in
addition to direct correlations among the plurality of data.
Thus, an associative memory may be configured to be
queried based solely ondirectrelationships, based solely
on indirect relationships, as well as based on combina-
tions of direct and indirect relationships.

[0017] As described above, an associative memory
may be characterized as a plurality of data and a plurality
of associations among the plurality of data. The plurality
of data may be collected into associated groups. Further,
the associative memory may be configured to be queried
based on atleast one relationship, selected from a group
that includes direct and indirect relationships, or from
among the plurality of data in addition to direct correla-
tions among the plurality of data. An associative memory
may also take the form of software. Thus, an associative
memory also may be considered a process by which in-
formation is collected into associated groups in the inter-
est of gaining new insight based on relationships rather
than direct correlation. An associative memory may also
take the form of hardware, such as specialized proces-
sors or a field programmable gate array.

[0018] As used herein, the term "entity" refers to an
object that has a distinct, separate existence, though
such existence need not be a material existence. Thus,
abstractions and legal constructs may be regarded as
entities. As used herein, an entity need not be animate.
[0019] As used herein, unless specified otherwise, the
term "entity comparison" or "comparison request" refers
solely to an aspect of an associative memory. An entity
comparison or "comparison request” is used to identify
similarities between attributes of one or more first entities
stored in the associative memory and the attributes of
one or more second entities stored in the associative
memory.

[0020] Figure 1 is a diagram illustrating a process of
determining whether results of a search or query of an
associative memory are in the same context as originally
intended by a user, in accordance with an illustrative em-
bodiment. Process 100 shown in Figure 1 may be imple-
mented using an associative memory, such as associa-
tive memory 402 of Figure 4 or associative memory 1528
of Figure 15.

[0021] As indicated above, the illustrative embodi-
ments provide a user the ability to determine if the results
of a query to an associative memory are in the same
context as the user’s original intent. In the overview ex-
ample shown in Figure 1, query 102 is made of an as-
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sociative memory in domain 104, which includes entities
106.

[0022] The associative memory may return results
108. In an illustrative embodiment, the associative mem-
ory may cause to be displayed to the user both in-context
results 110, out-of-context results 112, and out-of-con-
text results 114. In another illustrative embodiment, the
associative memory may cause only in-context results
110 to be displayed to the user. In still another illustrative
embodiment, some of the results of either type may be
displayed in any combination. In yet another illustrative
embodiment, only out-of-context results may be dis-
played.

[0023] Figure 2 is a diagram illustrating results of a
search or query of an associative memory lacking any
context, in accordance with an illustrative embodiment.
Query 200 may be an example of query 102 of Figure
1. Results 202 may be an example of results 108 of Fig-
ure 1. Some of results 202 may be out of context, such
as out-of-context results 112 and out-of-context results
114.

[0024] As mentioned above, associative memories
may formulate their results by matching attribute values
of similar entities. In order to be counted a result will con-
tain an attribute value that directly matches one or more
of the terms contained within the query.

[0025] Nevertheless, the results still can be out of con-
text with regard to the user’s original intent. For example,
suppose the results for query 200, for "High Ranking
Lieutenant", matched on "lieutenant". There exists no
way to know the context surrounding this match without
actually investigating the original source from where the
match occurred. Thus, knowing the context surrounding
a match is difficult because the relationship between re-
sources and their corresponding entity results is difficult
to ascertain without the time consuming action of inves-
tigating the original source. For example, perhaps the
matching attribute value, "lieutenant," was within a
phrase like, "he was not a high ranking lieutenant". In this
case, the returned result would not meet the user’s orig-
inal intent. Moreover, investigating the original source
within an associated memory can be difficult because of
the relationship of the associative memory with the re-
sulting entities.

[0026] Furthermore, the user does not know which re-
sults are in context and which results are out of context
without providing some sort of distinction. For example,
result 204 may be in context and result 206 may be out
of context, but the user would not know the difference
until the user investigated the original source data cor-
responding to a given result. This situation may be con-
sidered undesirable to a user at some times.

[0027] One of the problems is, unlike traditional
searches where the results of the search have no implied
association with each other, a search using an associa-
tive memory can and typically does generate results
which actually relate to each other. Another problem is
that multiple results can be of the same entity. This issue
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is described with respect to Figure 3.

[0028] Figure 3 is a diagram illustrating results of a
search or query of an associative memory, where the
results are from multiple resources and where multiple
entities share the same result, in accordance with an il-
lustrative embodiment. Results 300 may be results 200
from Figure 2. Thus, Figure 3 shows additional details
of Figure 2.

[0029] With respect to both Figure 2 and Figure 3,
because the results are returned as entities, the results
tend to have an ambiguous connection to the original
query terms. What complicates this relationship even fur-
ther is the dynamic structure of the entity in the results.
[0030] The structure of an entity stems from aresource
which provides an extra layer not usually found in tradi-
tional searches. As a result, matches can occur in mul-
tiple places, among multiple resources, all of which cor-
respond to one entity result. This first feature is shown
in box "1" 302, which shows that resource #1 304 and
resource #2 306 contain matches to the search terms for
a single entity, entity 308.

[0031] In addition, multiple entity results can share a
single resource containing the same desired query term
or terms. This second feature is shown in box "2" 310,
which shows that the term "lieutenant" is in each of the
returned entity results, and that the term "lieutenant” is
from resource #3 312.

[0032] The presence of either or both of the first feature
and the second feature described above can create a
sense of confusion in a user, especially regarding the
particular context of a specific result. Thus, prior to the
illustrative embodiments described herein, regardless of
the query, no way existed to guarantee the results would
always pertain to the user’s intent. This issue is particu-
larly problematic with associative memories, because the
data is organized by associations and not necessarily by
categories, as with traditional databases.

[0033] Currently, to address this issue, associative
memories may use perspectives as a method for distin-
guishing one context from another. A perspective pro-
vides a "point of view" or a context for a particular aspect
of a user’s domain. Typically, an associative memory is
logically divided into perspectives. For example, "parts"
could be a perspective within a commercial aircraft do-
main. Using perspectives to divide the associative mem-
ory may make the corresponding queries independent
of each other.

[0034] However, this approach has limitations when
attempting to provide context to an associative memory
query. For example, this approach does not provide any
help within a single perspective itself. Additionally, the
issues described with respect to Figure 2 and Figure 3
may still arise when a perspective is used as part of a
query. Thus, while use of a perspective during a query
may mitigate the contextual issues described above, in
some cases use of a perspective may be of no help or
may be of only limited help.

[0035] Figure4isablock diagramillustrating a system
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for determining whether results of a search or query of
an associative memory are in the same context as orig-
inally intended by a user, in accordance with an illustra-
tive embodiment. System 400 may be used to address
the issues described above. Specifically, system 400
may be used to identify and potentially to present infor-
mation to a user that allows the user to evaluate whether
results returned from a query to an associative memory
are in context.

[0036] Stated differently, the illustrative embodiments
allow a user to differentiate results of an associative
memory query and determine which result best pertains
to their original intent. Thus, the illustrative embodiments
allow a user to obtain query results that provide the best
insight, and also to ignore those results that the user con-
siders to be out of context.

[0037] Theillustrative embodiments allow a user to fo-
cus on contextual results. The illustrative embodiments
may provide more information, so users can make in-
formed decisions more quickly. The illustrative embodi-
ments may cause the display of the original source data
as the source data pertains to the criteria entered by the
user. The illustrative embodiments may return results
that are ordered by relevance, so that the mostimportant
information is displayed first. The illustrative embodi-
ments may differentiate database manipulations by re-
vealing original source content at the time of the query.
The illustrative embodiments may be subject matter in-
dependent and universally deployable.

[0038] Specifically, the illustrative embodiments pro-
vide for system 400. System 400 may include associative
memory 402. Associative memory 402 may include plu-
rality of data 404 and plurality of associations among the
plurality of data 406. Plurality of data 404 may be collect-
ed into associated groups 408.

[0039] Associative memory 402 may be configured to
be queried based on at least indirect relationships 410
among the plurality of data. Associative memory 402 also
may be configured to be queried based on direct corre-
lations 412.

[0040] System 400 also may include input device 414,
which may be in communication with associative memory
402. Input device 414 may be configured to receive first
query or comparison request 416. Associative memory
402 may be configured to, responsive to receiving first
query or comparison request 416, locate entity value 418
having attribute value 420 matching term 422 of first que-
ry or comparison request 416. Associative memory 402
also may be configured, responsive to locating entity val-
ue 418, to return first list of results 424 including entity
value 418.

[0041] Associative memory 402 also may be config-
ured to add, as a required search term, at least one of
the first results from first list of results 424 to second
query or comparison request 426. Second query or com-
parison request 426 further may include all terms of first
query or comparison request 416, such as term 422. As-
sociative memory also may be configured to perform sec-
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ond query or comparison request 426 and, as a result,
return second list of resource references 428.

[0042] Associative memory 402 also may be config-
ured to use second list of resource references 428 to
retrieve source data 430. Associative memory 402 also
may be configured to combine entity value 418 with
source data 430 to form combination 432. Associative
memory 402 also may be configured to return combina-
tion 432.

[0043] Inanillustrative embodiment, associative mem-
ory 402 may initiate second query or comparison request
426 in response to input device 414 receiving first query
or comparison request 416. In another illustrative em-
bodiment, first list of results 424 may have a result cat-
egory 434 equaling a perspective 436 of first query and
the comparison request 416.

[0044] In another illustrative embodiment, associative
memory 402 may be further configured to avoid present-
ing first list of results 424 to user 438. In yet another
illustrative embodiment, associative memory 402 may be
further configured to require a match on entity value 418.
[0045] In still another illustrative embodiment, associ-
ative memory 402 may be configured to return second
list of resource references 428 instead of returning entity
type 440 or perspective 436 as result category 434. In
an illustrative embodiment source data 430 may be from
an original source of data. In this case, associative mem-
ory 402 may be further configured to avoid presenting
source data 430 to user 438.

[0046] In another illustrative embodiment, system 400
may also include display device 442 in communication
with associative memory 402. In this case, associative
memory 402 may be further configured to cause display
device 442 to display combination 432.

[0047] In an another illustrative embodiment, associa-
tive memory 402 may be further configured to cause dis-
play device 442 to further display attribute value 420 that
matches term 422 of first query or comparison request
416. In this case, associative memory 402 may be further
configured to display portion of text 444 from source data
430. However, in an illustrative embodiment, associative
memory 402 may be further configured to cause entity
value 418 to be excluded from display.

[0048] The illustrative embodiments shown in Figure
4 are not meant to imply physical or architectural limita-
tions to the manner in which different illustrative embod-
iments may be implemented. Other components in ad-
dition to and/or in place of the ones illustrated may be
used. Some components may be unnecessary in some
illustrative embodiments. Also, the blocks are presented
to illustrate some functional components. One or more
of these blocks may be combined and/or divided into dif-
ferent blocks when implemented in different illustrative
embodiments.

[0049] Figure 5 is a flowchart illustrating a process for
determining whether results of a search or query of an
associative memory are in the same context as originally
intended by a user, in accordance with an illustrative em-
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bodiment. Process 500 may be implemented by system
400 of Figure 4 or data processing system 1500 of Fig-
ure 15. With respect to Figure 5, a "process" is described
as performing an action. As used herein, a "process" is
considered to be a non-transitory processor or other
physical device configured to perform the action de-
scribed, or may be considered to be a non-transitory com-
puter readable storage medium storing computer usable
program code configured, when executed, to carry out
the action described.

[0050] Process 500 may be implemented using an as-
sociative memory comprising a plurality of data and a
plurality of associations among the plurality of data,
wherein the plurality of data is collected into associated
groups, wherein the associative memory is configured to
be queried based on atleast indirect relationships among
the plurality of data. The method may begin as the proc-
ess receives a first query or comparison request (oper-
ation 502). Responsive to receiving the first query or com-
parison request, the process may locate an entity value
having an attribute value matching a term of the first query
or comparison request (operation 504).

[0051] Responsive to locating the entity value, the
process may return a firstlist of results including the entity
value (operation 506). The process may add, as a re-
quired search term, at least one of the first results from
the first list to a second query or comparison request, the
second query or comparison request further including all
terms of the first query or comparison request (operation
508).

[0052] The process may perform the second query or
comparison request and, as a result, return a second list
ofresource references (operation 510). The process may
use the second list to retrieve source data (operation
512). The process may combine the entity value with the
source data to form a combination (operation 514). The
process may return the combination (operation 516). The
process may terminate thereafter.

[0053] This process may be varied. For example, the
first list of results may have a result category equaling a
perspective of the at least one of the query and the com-
parison request. In another example the process may
also display the combination on a display, while avoiding
presentation of the first list to a user. In another example
the process may return the second list instead of return-
ing an entity type or perspective as a result category. In
still another example, the process may display, on a dis-
play, the combination, the attribute value that matches
the term of the first query or comparison request, and a
portion of text from the source data.

[0054] Figure 6 is an illustration of perspectives, enti-
ties, and attributes within an associative memory, in ac-
cordance with an illustrative embodiment. Figure 6
shows more detail of perspectives and entities relative
to domain 104 of Figure 1. The illustrative embodiments
use information collected from an associative memory.
Associative memory 601 may be associative memory
402 of Figure 4 or associative memory 1528 of Figure
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15. Associative memory 601 may include cloud of infor-
mation 600 (circle 1) shown in Figure 6.

[0055] Typically, a user may logically divide associa-
tive memory 601 into perspectives, such as perspective
602 (circle 2). A perspective provides a point of view or
an initial contextfor a particular aspect of a user’'s domain.
For example, parts 604 (circle 3) could be a perspective
within a commercial aircraft domain.

[0056] Associative memory 601 may organize data in-
to entities. An entity is an instantiation of an entity type,
such as entity type 606 (circle 4). For example, an entity
type could be a part number, such as "part number" 608
(circle 5). In turn, the actual entity would be an instanti-
ation of that entity type, such as actual part number 610.
[0057] Furthermore, perspectives usually represent
one or more entity types. This feature allows users to
view domain data from a perspective that is both bene-
ficial to the user and to the memory.

[0058] Each entity may contain a set of attributes, such
as set of attributes 612 (circle 6). Set of attributes 612
may be used to describe the corresponding entity; in this
case, part number 610. Associative memory 601 may
separate each attribute into a category, such as category
614 (circle 7) and its corresponding value, such as cor-
responding value 616. An attribute value can be either
numeric, such as attribute value 618 (circle 8) or non-
numeric, such as attribute value 620 (circle 9). The as-
sociative memory may use these attribute categories and
values when performing entity comparisons and queries.
[0059] Figure 7 is an illustration of an associative
memory query, in accordance with an illustrative embod-
iment. Query 700 is made of an associative memory,
such as associative memory 402 of Figure 4 or associ-
ative memory 1528 of Figure 15. Figure 7 in particular
may refer to associative memory 601 of Figure 6.
[0060] Results 701 (circle 1) of an associative memory
query is composed of entities 702 (circle 2). Attribute val-
ues 704 (circle 3), associated with entities 702, match
query terms 706 (circle 4) provided by the user. In the
case of an entity comparison, the associative memory
itself may provide the query terms. Each query takes
place in a perspective, such as perspective 708 (circle
5). Perspective 708 matches the entity type sought, in
this case entity type 710 (circle 6). Entity type 710 in this
case may have a value of "associated parts".

[0061] Query terms 706 may be "required" 712, "op-
tional" 714 or "exclude" 716. In the illustrative embodi-
ments shown, all query terms are optional, though this
example is not necessarily limiting of the illustrative em-
bodiments. The entries in "required" 712 form a logical
conjunction (AND). The entries in "optional" 714 form a
logical disjunction (OR). The entries in "exclude" form a
logical negation (NOT). In addition, within each entry,
logical expressions can be used as well. The default log-
ical expression is "OR". For example, in the illustrative
embodiment shown, the four terms are considered sep-
arated by a logical "OR". A user could have explicitly
designated connectors between the shown terms as be-
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ing "AND", "NOT", or a combination of any of "AND",
"NOT", or"OR". The associative memory will use the final
query to complete entity comparisons within the associ-
ative memory and searches of the associative memory.
[0062] Figure 8 is an illustration of a resource in an
associative memory, in accordance with an illustrative
embodiment. Resource 800 may be a resource in an as-
sociative memory, such as associative memory 402 of
Figure 4, associative memory 1528 of Figure 15, or as-
sociative memory 601 of Figure 6. Resource 800 may
be a group of data put together by a common identifier.
[0063] In an illustrative embodiment, the source data
which makes up an associative memory may reside in a
traditional database or in a different file. The source data
may be separate from the associative memory to ensure
integrity of the source data and to preserve the context
of the source data. As a result, the associative memory
may, in some cases, only maintain a reference pointer
back to each individual record of data. This pointer may
be called a resource reference. A resource may be a
virtual collection of this data.

[0064] The source data to which an associative mem-
ory refers may offer two forms, structured or unstruc-
tured. For structured data, such as structured data 802,
the structure defines the data. Column names and ex-
tensible Markup Language (XML) tags are good exam-
ples of structured data.

[0065] Unstructured data, such as unstructured data
804, is free text without predefined structure. The asso-
ciative memory may make use of external parsers and
extractors help define a structure for unstructured data.
[0066] The unstructured data within a resource usually
provides the best context. The unstructured data may
display sentences in a vernacular that a subject matter
expert or other user can easily interpret. However, tradi-
tional software has no way of interpreting the meaning
behind words used in unstructured text. Therefore, much
of the context may be lost.

[0067] Figure 9 is an illustration of using query terms
in an associative memory query, in accordance with an
illustrative embodiment. The associative memory may
be associative memory 402 in Figure 4 or associative
memory 1528 in Figure 15, or some other associative
memory. Query entry form 900 may be used as part of
the process for the illustrative embodiments. Figure 9
may show first and second steps to a method of the il-
lustrative embodiments. This method may be implement-
ed by an associative memory or may be embodied as
computer instructions stored on a non-transitory compu-
ter readable storage medium.

[0068] Because the results of an associative memory
query may incorporate a vast amount of information, dis-
tinguishing which information is actually pertinent may
be difficult. In order to determine if the results of a query
of an associative memory are in the correct context, a
user would have to investigate each individual result to
see if the matching attribute values collected by the as-
sociative memory actually pertain to the user’s intent.
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These values could be distributed among countless re-
sources in original source data. Thus, the task of deter-
mining whether the results of the query are in context
may be difficult and time-consuming and, in some cases,
impractical. The illustrative embodiments address this is-
sue.

[0069] First, the illustrative embodiments allow the us-
er or the associative memory, or both, to enter query
terms as shown in query terms form 900. Query terms
form 900 may be the same as the form used for perspec-
tive 708 in Figure 7. Query terms automatically provided
by the associative memory are most often received when
performing an entity comparison. Continuing the exam-
ple in Figure 1 and Figure 2, search term 902 is "high
ranking lieutenant" entered into "optional" entry 904.
Thus, a first step to the illustrative embodiments may be
to provide a mechanism for receiving a query in the as-
sociative memory. Such a mechanismis shownin Figure
9.

[0070] Second,theusermay initiate the query, causing
the associative memory to locate entities with attribute
values that match the terms entered. In the case of a
comparison, the associative memory may automatically
initiate the query. Thus, a second step to the illustrative
embodiments may be to receive a query in the associa-
tive memory.

[0071] Figure 10 is an illustration of entities resulting
from an associative memory query, in accordance with
an illustrative embodiment. Figure 10 may represent a
third step in a method of the illustrative embodiments.
Thus, Figure 10 is a continuation of the examples that
began in Figure 1, Figure 2, and Figure 9.

[0072] Specifically, a third step in an illustrative em-
bodiment may be to return an initial list of results, such
as query terms form 900 (circle "1") with search term 902
(circle "2") equaling perspective 904 (circle "3"). Search
term 902 may also equal an entity type. For example, a
query on "person"would return a list of persons. The user
need not see these results, as the illustrative embodi-
ments only uses the list of entities values 906 (circle "4")
returned. The associative memory may collect these val-
ues internally for the next query in the following step
shown in

Figure 11.

[0073] Figure 11 is an illustration of re-entering the
results from the original query to perform a second query
to retrieve the resource references in an associative
memory, in accordance with an illustrative embodiment.
Figure 11 may represent a fourth step in a method of the
illustrative embodiments. Thus, Figure 11 is a continu-
ation of the examples began in Figure 1, Figure 2, Fig-
ure 9, and Figure 10.

[0074] In this fourth step, using the results from the last
step shown in Figure 10, the illustrative embodiments
instruct the associative memory to perform the same que-
ry as in the second step shown in Figure 9, as shown at
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search term 902 in Figure 9 or search term 1100 in Fig-
ure 11, but with an addition. Specifically, the associative
memory adds the list of entity values from the results of
Step 3, such as the list of entities values 906 of Figure
9, to required field 1102 (circle "2") of query entry form
1104. The associative memory may designate that a
match on one or more of these entity values is required.
In an illustrative embodiment, the associative memory
may surround the entity values with parentheses to indi-
cate a match on one or more of the entities are required.
[0075] This new set of search terms, which is the com-
bination of search terms shown at both search term 1100
and required field 1102, is then entered as a new query
into the associative memory. The associative memory
may then return resource references 1106 (circle "3") as
the result category, instead of returning the entity type or
the perspective as the new result category. These re-
source references are used in the next step, as shown
in Figure 12. However, in anillustrative embodiment, this
step does not need to be displayed to the user.

[0076] Figure12isanillustration of using the resource
references obtained as a result of the second query de-
scribed in Figure 11 to retrieve actual data from original
sources, in accordance with an illustrative embodiment.
Figure 12 may represent a fifth step in a method of the
illustrative embodiments. Thus, Figure 12 is a continu-
ation of the examples began in Figure 1, Figure 2, Fig-
ure 9, Figure 10, and Figure 11. Like step 4 shown in
Figure 12, step 5 shown in Figure 12 need not be dis-
played to the user.

[0077] Next, in this fifth step, the illustrative embodi-
ments may use the resource references obtained in Step
4, such as resource references 1106 of Figure 11, to
retrieve the actual data from the original sources. These
actual data may be, for example, data 1200 shown in
Figure 12. However, data may be retrieved for each re-
source shown in resource list 1202. This actual data will
be used in the sixth and final step shown in Figure 13.
[0078] Figure 13is anillustration of matching attribute
values, excluding the required entity, as a result of per-
forming the second query described in Figure 11, dem-
onstrating the actual context of the results, in accordance
with anillustrative embodiment. Figure 13 may represent
a sixth step in a method of the illustrative embodiments.
Thus, Figure 13 is a continuation of the examples began
in Figure 1, Figure 2, Figure 9, Figure 10, Figure 11,
and Figure 12.

[0079] In the sixth step, the associative memory com-
bines the entity information from step 3, shown in Figure
10, with the actual data obtained in Step 5, shown in
Figure 12. The associative memory may display results
1300 to the user, as shown in Figure 13.

[0080] Ingeneral,foreach result, the associative mem-
ory may display matching terms 1302 (circle "1"), which
may be considered attribute values. Where the matching
attribute values were found, the associative memory may
exclude the required entity, indicated by required field
1102 in Figure 11. Likewise, where the matching at-
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tribute values were found, the associative memory may
also exclude a portion of text from original source data,
as shown at data 1304 (circle "2") relative to data 1200
shown in Figure 12.

[0081] These values may be highlighted to draw atten-
tion to their context, as shown at highlighted text 1306
(circle "3"). This feature allows the user to quickly deter-
mine if the results are in the same context as their intent,
or are out of context. In an illustrative embodiment, a user
may identify a particular entity as being out of context by
referring to a portion of source data, as shown by out-of-
context entity 1308 (circle "4"). In addition, for each re-
turned entity, a link may be provided to the actual re-
source, such as for example link 1310 (circle "5"). These
links may allow a user to further investigate the source
data relating to a particular entity of interest.

[0082] As can be seen, the illustrative embodiments
shown in Figure 13 allows a user to quickly determine
which entities are in context relative to the user’s original
intent, and which entities are out of context relative to the
user’s intent. The number of out of context results may
indicate to the user whether or not the user should modify
the original search parameters in order to provide more
results that are in context.

[0083] Figure 14 is an overview illustration of a proc-
ess of determining whether results of a search or query
of an associative memory are in the same context as
originally intended by a user, in accordance with an illus-
trative embodiment. Figure 14 shows all six steps de-
scribed with respectto Figure 9 through Figure 13, there-
by providing a summary of the illustrative embodiments.
The illustrative embodiments shown in Figure 14 do not
necessarily limit the claimed inventions.

[0084] Each circled number in Figure 14 refers to one
of the six steps. Step 1, shown at step 1400 (circle "1")
may be to provide a user a mechanism to enter query
terms into an associative memory, as also shown in Fig-
ure 9. Step 2, shown at step 1402 (circle "2") may be to
initiate the query, causing the associative memory to lo-
cate entities with attribute values that match the terms
entered, as also shown in Figure 9.

[0085] Step 3, shown at step 1404 (circle "3") may be
to return an initial list of results with the result category
equaling the perspective or entity type, as also shown in
Figure 10. Step 4, shown at step 1406 (circle "4") may
be for the associative memory to use the results from
step 1404 to perform the same query in step 1402, except
that for this second query the list of one or more entity
values from the results of step 1404 are added to the
search terms. This list of entity values may be required
to match on at least one of the returned entities. As a
result, a list of resource references may be returned.
[0086] At step 5, shown at step 1408 (circle "5"), the
associative memory may use the resource references
obtained in step 1406 to retrieve actual data from original
sources. Examples of such data are shown. At step 6,
shown at 1410 (circle "6"), the associative memory may
combine the entity information from step 3 1404 with the
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actual source data obtained in step 1408 and display the
results to the user. This display of results and entities
may allow the user to identify entities that are out of con-
text with respect to the user’s original intent, as shown
by out-of-context example entity 1412.

[0087] The steps shown in Figure 14 are not neces-
sarily limiting of the illustrative embodiments. These
steps may be varied, some steps may be omitted, or other
steps may be added. For example, step 11400 may have
already been provided and thus may be omitted from the
process described above. Some steps need not be
shown to the user, as described above.

[0088] The illustrative embodiments have several ap-
plications. For example, the illustrative embodiments
may reduce time spent searching results of querying an
associative memory that are out of context. The illustra-
tive embodiments may highlight terms of associative
memory queries in a vernacular that bring more under-
standing to the underlining intent of the user. The illus-
trative embodiments may allow a human resources em-
ployee to isolate job applicants who copy the entire job
requisition into their resume in order to be selected for a
specific position. The illustrative embodiments may allow
employees to isolate suppliers who are using unsanc-
tioned methods in order to win bid proposals. The illus-
trative embodiments may allow an analyst to identify the
context behind enemy threats which would otherwise be
difficult to locate. The illustrative embodiments have
many other applications.

[0089] Figure 15 is anillustration of a data processing
system in accordance with an illustrative embodiment.
Data processing system 1500 in Figure 15 is an example
of a data processing system that may be used to imple-
ment the illustrative embodiments, such as system 400
of Figure 4, or any other module or system or process
disclosed herein. In this illustrative example, data
processing system 1500 includes communications fabric
1502, which provides communications between proces-
sor unit 1504, memory 1506, persistent storage 1508,
communications unit 1510, input/output (1/O) unit 1512,
and display 1514.

[0090] Processor unit 1504 serves to execute instruc-
tions for software that may be loaded into memory 1506.
Processor unit 1504 may be a number of processors, a
multi-processor core, or some other type of processor,
depending on the particular implementation. A number,
as used herein with reference to an item, means one or
more items. Further, processor unit 1504 may be imple-
mented using a number of heterogeneous processor sys-
tems in which a main processor is present with secondary
processors on a single chip. As another illustrative ex-
ample, processor unit 1504 may be a symmetric multi-
processor system containing multiple processors of the
same type.

[0091] Memory 1506 and persistent storage 1508 are
examples of storage devices 1516. A storage device is
any piece of hardware that is capable of storing informa-
tion, such as, for example, without limitation, data, pro-
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gram code in functional form, and/or other suitable infor-
mation either on a temporary basis and/or a permanent
basis. Storage devices 1516 may also be referred to as
computer readable storage devices in these examples.
Memory 15086, in these examples, may be, for example,
a random access memory or any other suitable volatile
or non-volatile storage device. Persistent storage 1508
may take various forms, depending on the particular im-
plementation.

[0092] Forexample, persistent storage 1508 may con-
tain one or more components or devices. For example,
persistent storage 1508 may be a hard drive, a flash
memory, a rewritable optical disk, a rewritable magnetic
tape, or some combination of the above. The media used
by persistent storage 1508 also may be removable. For
example, a removable hard drive may be used for per-
sistent storage 1508.

[0093] Communications unit 1510, in these examples,
provides for communications with other data processing
systems or devices. In these examples, communications
unit 1510 is a network interface card. Communications
unit 1510 may provide communications through the use
of either or both physical and wireless communications
links.

[0094] Input/output (I/O) unit 1512 allows for input and
output of data with other devices that may be connected
to data processing system 1500. For example, input/out-
put (I/O) unit 1512 may provide a connection for user
input through a keyboard, a mouse, and/or some other
suitable input device. Further, input/output (1/0) unit 1512
may send output to a printer. Display 1514 provides a
mechanism to display information to a user.

[0095] Instructions for the operating system, applica-
tions, and/or programs may be located in storage devices
1516, which are in communication with processor unit
1504 through communications fabric 1502. In these illus-
trative examples, the instructions are in a functional form
on persistent storage 1508. These instructions may be
loaded into memory 1506 for execution by processor unit
1504. The processes of the different embodiments may
be performed by processor unit 1504 using computer im-
plemented instructions, which may be located in a mem-
ory, such as memory 1506.

[0096] These instructions are referred to as program
code, computer usable program code, or computer read-
able program code that may be read and executed by a
processor in processor unit 1504. The program code in
the different embodiments may be embodied on different
physical or computer readable storage media, such as
memory 1506 or persistent storage 1508.

[0097] Program code 1518 is located in a functional
form on computer readable media 1520 that is selectively
removable and may be loaded onto or transferred to data
processing system 1500 for execution by processor unit
1504. Program code 1518 and computer readable media
1520 form computer program product 1522 in these ex-
amples. In one example, computer readable media 1520
may be computer readable storage media 1524 or com-
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puter readable signal media 1526. Computer readable
storage media 1524 may include, for example, an optical
or magnetic disk that is inserted or placed into a drive or
other device that is part of persistent storage 1508 for
transfer onto a storage device, such as a hard drive, that
is part of persistent storage 1508. Computer readable
storage media 1524 also may take the form of a persistent
storage, such as a hard drive, a thumb drive, or a flash
memory, that is connected to data processing system
1500. In some instances, computer readable storage me-
dia 1524 may not be removable from data processing
system 1500.

[0098] Alternatively, program code 1518 may be trans-
ferred to data processing system 1500 using computer
readable signal media 1526. Computer readable signal
media 1526 may be, for example, a propagated data sig-
nal containing program code 1518. For example, com-
puter readable signal media 1526 may be an electromag-
netic signal, an optical signal, and/or any other suitable
type of signal. These signals may be transmitted over
communications links, such as wireless communications
links, optical fiber cable, coaxial cable, a wire, and/or any
other suitable type of communications link. In other
words, the communications link and/or the connection
may be physical or wireless in the illustrative examples.
[0099] In some illustrative embodiments, program
code 1518 may be downloaded over a network to per-
sistent storage 1508 from another device or data
processing system through computer readable signal
media 1526 for use within data processing system 1500.
For instance, program code stored in a computer read-
able storage medium in a server data processing system
may be downloaded over a network from the server to
data processing system 1500. The data processing sys-
tem providing program code 1518 may be a server com-
puter, a client computer, or some other device capable
of storing and transmitting program code 1518.

[0100] The different components illustrated for data
processing system 1500 are not meant to provide archi-
tectural limitations to the manner in which different em-
bodiments may be implemented. The differentillustrative
embodiments may be implemented in a data processing
system including components in addition to or in place
ofthose illustrated for data processing system 1500. Oth-
er components shown in Figure 15 can be varied from
the illustrative examples shown. The different embodi-
ments may be implemented using any hardware device
or system capable of running program code. As one ex-
ample, the data processing system may include organic
components integrated with inorganic components
and/or may be comprised entirely of organic components
excluding a human being. For example, a storage device
may be comprised of an organic semiconductor.

[0101] In another illustrative example, processor unit
1504 may take the form of a hardware unit that has cir-
cuits that are manufactured or configured for a particular
use. This type of hardware may perform operations with-
out needing program code to be loaded into a memory
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from a storage device to be configured to perform the
operations.

[0102] For example, when processor unit 1504 takes
the form of a hardware unit, processor unit 1504 may be
a circuit system, an application specific integrated circuit
(ASIC), a programmable logic device, or some other suit-
able type of hardware configured to perform a number
of operations. With a programmable logic device, the de-
vice is configured to perform the number of operations.
The device may be reconfigured at a later time or may
be permanently configured to perform the number of op-
erations. Examples of programmable logic devices in-
clude, for example, a programmable logic array, pro-
grammable array logic, a field programmable logic array,
afield programmable gate array, and other suitable hard-
ware devices. With this type of implementation, program
code 1518 may be omitted because the processes for
the different embodiments are implemented in a hard-
ware unit.

[0103] In still another illustrative example, processor
unit 1504 may be implemented using a combination of
processors found in computers and hardware units. Proc-
essor unit 1504 may have a number of hardware units
and a number of processors that are configured to run
program code 1518. With this depicted example, some
of the processes may be implemented in the number of
hardware units, while other processes may be imple-
mented in the number of processors.

[0104] As another example, a storage device in data
processing system 1500 is any hardware apparatus that
may store data. Memory 1506, persistent storage 1508,
and computer readable media 1520 are examples of stor-
age devices in a tangible form.

[0105] Inanother example, a bus system may be used
to implement communications fabric 1502 and may be
comprised of one or more buses, such as a system bus
or an input/output bus. Of course, the bus system may
be implemented using any suitable type of architecture
that provides for a transfer of data between different com-
ponents or devices attached to the bus system. Addition-
ally, a communications unit may include one or more de-
vices used to transmit and receive data, suchas amodem
or a network adapter. Further, a memory may be, for
example, memory 1506, or a cache, such as found in an
interface and memory controller hub that may be present
in communications fabric 1502.

[0106] Data processing system 1500 may also include
associative memory 1528. Associative memory 1528
may be associative memory 402 of Figure 4, and may
have the properties described elsewhere herein. Asso-
ciative memory 1528 may be in communication with com-
munications fabric 1502. Associative memory 1528 may
also be in communication with, or in some illustrative em-
bodiments, be considered part of storage devices 1516.
While one associative memory 1528 is shown, additional
associative memories may be present.

[0107] The different illustrative embodiments can take
the form of an entirely hardware embodiment, an entirely
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software embodiment, or an embodiment containing both
hardware and software elements. Some embodiments
are implemented in software, which includes but is not
limited to forms, such as, for example, firmware, resident
software, and microcode.

[0108] Furthermore, the different embodiments can
take the form of a computer program product accessible
from a computer usable or computer readable medium
providing program code for use by or in connection with
a computer or any device or system that executes in-
structions. For the purposes of this disclosure, a compu-
ter usable or computer readable medium can generally
be any tangible apparatus that can contain, store, com-
municate, propagate, or transport the program for use
by orin connection with the instruction execution system,
apparatus, or device.

[0109] Thecomputerusable orcomputerreadable me-
dium can be, for example, without limitation an electronic,
magnetic, optical, electromagnetic, infrared, or semicon-
ductor system, or a propagation medium. Non-limiting
examples of acomputerreadable mediuminclude asem-
iconductor or solid state memory, magnetic tape, a re-
movable computer diskette, a random access memory
(RAM), a read-only memory (ROM), a rigid magnetic
disk, and an optical disk. Optical disks may include com-
pact disk - read only memory (CD-ROM), compact disk
- read/write (CD-R/W), and DVD.

[0110] Further, a computer usable or computer read-
able medium may contain or store a computer readable
or usable program code such that when the computer
readable or usable program code is executed on a com-
puter, the execution of this computer readable or usable
program code causes the computer to transmit another
computer readable or usable program code over a com-
munications link. This communications link may use a
medium that is, for example without limitation, physical
or wireless.

[0111] A data processing system suitable for storing
and/or executing computer readable or computer usable
program code will include one or more processors cou-
pled directly or indirectly to memory elements through a
communications fabric, such as a system bus. The mem-
ory elements may include local memory employed during
actual execution of the program code, bulk storage, and
cache memories which provide temporary storage of at
least some computer readable or computer usable pro-
gram code to reduce the number of times code may be
retrieved from bulk storage during execution of the code.
[0112] Input/output or I/O devices can be coupled to
the system either directly or through intervening 1/0 con-
trollers. These devices may include, for example, without
limitation, keyboards, touch screen displays, and point-
ing devices. Different communications adapters may al-
so be coupled to the system to enable the data process-
ing system to become coupled to other data processing
systems or remote printers or storage devices through
intervening private or public networks. Non-limiting ex-
amples of modems and network adapters are just a few
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of the currently available types of communications adapt-
ers.

[0113] The preceding embodiments may also be con-
figured as a data processing system that includes the
processor in communication with the bus or communica-
tions fabric and the memory. The associative memory is
stored in the memory, and the associative memory in-
cludes a plurality of data and a plurality of associations
among the plurality of data. Preferably the plurality of
data is collected into associated groups, wherein the as-
sociative memory, is configured to be queried based on
at least indirect relationships among the plurality of data.
[0114] The memory also stores computer usable pro-
gram code that includes computer usable program code
for receiving a first query or comparison request for the
associative memory. The computer usable program code
is responsive to receiving the first query or comparison
request, to locate an entity value in the associative mem-
ory. The entity value has an attribute value matching a
term of the first query or comparison request.

[0115] The computer usable program code is also re-
sponsive to locating the entity value, and causing the
associative memory to return afirstlist of results including
the entity value. The computer usable program code also
adds, as a required search term, at least one of first re-
sults from the first list of results to a second query or
comparison request. The second query or comparison
requestfurtherincludes all terms of the first query or com-
parison request.

[0116] In other variations, the computer usable pro-
gram code performs the second query or comparison
request in the associative memory. As result, a second
list of resource references is returned. The computer us-
able program code also uses the second list to retrieve
source data, and can combine the entity value with the
source data to form a combination, and can return the
combination.

[0117] This data processing system is also configured
wherein the memory also stores computer usable pro-
gram code to display the combination on a display, while
avoiding presentation of the first list to a user. The mem-
ory also stores computer usable program code for return-
ing the second list instead of returning an entity type or
perspective as a result category.

[0118] The data processing system is further config-
ured wherein the memory also stores:

computer usable program code for displaying, on a
display, the combination; computer usable program
code for displaying, onthe display, the attribute value
that matches the term of the first query or comparison
request; and computer usable program code for dis-
playing, on the display, a portion of text from the
source data.

[0119] The description of the different illustrative em-
bodiments has been presented for purposes of illustra-
tion and description, and is notintended to be exhaustive
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or limited to the embodiments in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skill in the art. Further, different illustrative em-
bodiments may provide different features as compared
to other illustrative embodiments. The embodiment or
embodiments selected are chosen and described in or-
der to best explain the principles of the embodiments,
the practical application, and to enable others of ordinary
skill in the art to understand the disclosure for various
embodiments with various modifications as are suited to
the particular use contemplated.

Claims
1. A system (400) comprising:

an associative memory (402, 1528) comprising
a plurality of data (404) and a plurality of asso-
ciations among the plurality of data (406),
wherein the plurality of data (404) is collected
into associated groups (408), wherein the asso-
ciative memory (402, 1528) is configured to be
queried based on at least indirect relationships
(410) among the plurality of data (404);
aninput device (414), in communication with the
associative memory (402, 1528), configured to
receive afirstquery (102) or comparison request
(416);

the associative memory (402, 1528) configured
to:

responsive to receiving the first query (102)
or comparison request (416), locate an en-
tity value (418) having an attribute value
(420) matching aterm (422) of thefirstquery
(102) or comparison request (416);
responsive to locating the entity value (418),
return a first list of results (424) including
the entity value (418);

add, as a required search term (422), at
least one of first results from the first list of
results (424) to a second query (102) or
comparison request, the second query
(102) or comparison request further includ-
ing all terms of the first query (102) or com-
parison request (416);

perform the second query (102) or compar-
ison request and, as a result, return a sec-
ond list of resource references (428);

use the second list to retrieve source data
(430);

combine the entity value (418) with the
source data (430) to form a combination
(432); and

return the combination (432).

2. Thesystem (400) of claim 1, wherein the associative
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10.

1.

memory (402, 1528) initiates the second query (102)
or comparison request in response to the input de-
vice (414) receiving the first query (102) or compar-
ison request (416).

The system (400) of claim 1, wherein the first list of
results (424) has a result category (434) equaling a
perspective (436) of the first query (102) and the
comparison request (416).

The system (400) of claim 1, wherein the associative
memory (402, 1528) is further configured to avoid
presenting the first list to a user (438).

The system (400) of claim 1, wherein the associative
memory (402, 1528) is further configured to require
a match on the entity value (418).

The system (400) of claim 1, wherein the associative
memory (402, 1528) is configured to return the sec-
ond list instead of returning an entity type (440) or
perspective (436) as a result category (434).

The system (400) of claim 1, wherein the source data
(430) is from an original source.

The system (400) of claim 7, wherein associative
memory (402, 1528) is further configured to avoid
presenting the source data (430) to a user (438); and
further comprising a display device (442) in commu-
nication with the associative memory (402, 1528),
the associative memory (402, 1528) further config-
ured to cause the display device (442) to display the
combination (432).

The system (400) of claim 8, wherein the associative
memory (402, 1528) is further configured to cause
the display device (442) to further display the at-
tribute value (420) that matches the term (422) of
the first query (102) or comparison request (416),
and also to display a portion of text (444) from the
source data (430).

The system (400) of claim 8, wherein the associative
memory (402, 1528) is further configured to cause
the entity value (418) to be excluded from display.

A method implemented using an associative mem-
ory (402, 1528) comprising a plurality of data (404)
and a plurality of associations among the plurality of
data (406), wherein the plurality of data (404) is col-
lected into associated groups (408), wherein the as-
sociative memory (402, 1528) is configured to be
queried based on at least indirect relationships (410)
among the plurality of data (404), the method com-
prising:

receiving a first query (102) or comparison re-
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quest (416);

responsive to receiving the first query (102) or
comparison request (416), locating an entity val-
ue (418) having an attribute value (420) match-
ing a term (422) of the first query (102) or com-
parison request (416);

responsive to locating the entity value (418), re-
turning a first list of results (424) including the
entity value (418);

adding, as arequired search term (422), atleast
one of first results from the first list of results
(424) to a second query (102) or comparison
request, the second query (102) or comparison
request furtherincluding all terms ofthe firstque-
ry (102) or comparison request (416);
performing the second query (102) or compari-
son request and, as a result, returning a second
list of resource references (428);

using the second list to retrieve source data
(430);

combining the entity value (418) with the source
data (430) to form a combination (432); and
returning the combination.

The method of claim 11, wherein the firstlist of results
(424) has aresult category (434) equaling a perspec-
tive (436) of the at least one of the query (102) and
the comparison request (416).

The method of claim 11 further comprising:

displaying the combination on a display, while
avoiding presentation of the first list to a user
(438).

The method of claim 11 further comprising:

returning the second list instead of returning an
entity type (440) or perspective (436) as a result
category (434).

The method of claim 11 further comprising:

displaying, on a display, the combination;
displaying, on the display, the attribute value
(420) that matches the term (422) of the first
query (102) or comparison request (416); and
displaying, on the display, a portion of text (444)
from the source data (430).
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